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Introduction
PRP schemes became increasingly popular in Finland during the 1990s, especially in the latter half. For example, in 1990 around 10% of employees in Finnish industry were in a PRP scheme, whereas the figure for 1998 was close to 50%. According to the survey of the Confederation of Finnish Industry and Employers (TT 1999) , firms have adopted these schemes to motivate employees and increase wage flexibility. The need to motivate employees has been the dominant reason for white-collar employees. There is much evidence that PRP schemes are associated with higher productivity, the most common argument being increased employee motivation and effort. 1 The studies have mainly used an indicator variable for PRP in the production function.
2 However, the PRP schemes come in many forms. It is clear that, for example, the following features of the schemes vary a great deal between firms: the organizational level of performance measurement, the performance measures, and employee participation in the design of the scheme. The main goal of PRP schemes is motivating employees, but it is not well known how these features affect the motivational outcome. The key contribution of this article is to offer analysis on this subject, which is not widely covered in the existing literature. Furthermore, our data are from the private sector, whereas most of the previous related studies have been done on public sector data. The data include a wide range of questions concerning the features of the PRP schemes and a broad set of background variables, facilitating a detailed analysis on the significance of the features of PRP schemes with regard to employees' perceptions of the effectiveness of PRP as a motivator. 1 We use the term performance-related pay in a broad sense. We feel that it is a general term and that profit sharing schemes, merit pay schemes, and so forth, fall under the heading of PRP.
2 See e.g. Kruse (1992) , Wadhwani & Wall (1990) , Doucouliagos (1995) 
Previous literature
The prior studies on PRP schemes and perceived incentive effects have concentrated on two questions: 1) Do PRP schemes affect motivation? 2) How does the way the schemes are operated affect motivation?
The first question is studied by Marsden and Richardson (1994) and Marsden et al. (2001) , using British public sector data. Marsden and Richardson (1994) study the motivational effects of merit pay in the Inland Revenue Service. Their emphasis is on changes in motivational responses after the introduction of merit pay. In their sample only 12% of the respondents find that the introduction of PRP increased their motivation. In addition, their results show that many felt that PRP had undermined morale, and increased jealousy among staff. Thus, they infer that the net effect on motivation might have been negative. Marsden et al. (2001) find also that for some employees the motivational effects were positive, but a larger number felt it had a negative effect on work place relations. They use data covering the Inland Revenue, the Employment Service, two NHS trust hospitals, and secondary school head teachers.
Our approach is different from these studies in that we concentrate on which factors affect the motivational effect of PRP, instead of analyzing how the motivational responses change after the introduction of a PRP scheme. In prior literature, the effects of the operation of the scheme on its success have been studied by Marsden (2004) and Marsden et al. (2001) . Marsden (2004) studies the role of PRP schemes in renegotiating the effort norm, but his article includes also regressions on the determinants of perceived incentive effects of PRP schemes. His results show that appraisal quality, and clearer target setting affect the perceived incentives positively. On the other hand, employees with longer tenure and lesser rewards do not consider the systems motivating. Marsden, French, and Kubo (2001) study the factors that affect the willingness of employees to work beyond job requirements. Their results show that receiving above average performance pay and clear targets increase the probability of positive incentive effects. Then again, performance measurement problems have a negative effect. Bullock & Tubbs (1990) conducted a meta-analysis concerning gain sharing plans and the factors that make them work. Their work is very similar to ours in the sense that they also concentrate on the factors that affect the functioning of a compensation scheme and many of the empirical hypotheses are analogous. One of their findings is that employee involvement in the design of the plan is important for its success.
Theoretical considerations
We first review some of the main implications of economic theory for the optimal PRP scheme. Then we turn to the organization psychology literature, which helps in formulating hypotheses that cannot be easily derived from economic theory.
Incentives and effort provision in economic theory
The basic incentive problem starts with the assumption that the agent's effort is unobservable or unverifiable, but output can be observed. The output depends stochastically on the agent's effort, and effort is costly to the agent. As effort is unobservable, the employment contract cannot be based on it, but can be based on the output. The agent controls his average pay by choosing the level of effort, higher effort bringing higher income on average. Tying the agent's income to the realized output can be a way of inducing the agent to work harder, but if the agent is risk averse, this creates a problem in the sense that the agent has to carry some risk. The risk in the incentive scheme arises from the fact that the output is not a perfect signal of the agent's action. Despite a high level of effort, the output may be low because of events beyond the agent's control. The optimal incentive scheme should balance incentive provision and insurance against random fluctuations in earnings.
These risk considerations do not mean that performance measures out of the agent's control should never be used (See Holmström 1979), since they may provide valuable information on the agent's effort level and, thus, decrease the error made in estimating the agent's level of effort. For example, a manager's bonus could depend on the relevant industry's performance. This is clearly beyond his control, but judging a manager's performance is easier, when taking into account how other similar firms have succeeded.
We are interested in the implications that these models have for the optimal level of effort 3 .
The level of effort that the employee chooses depends on the intensity of the incentives. The These results are from a popular family of incentives models, where the contracts are linear and error terms normally distributed, see e.g. Milgrom & Roberts (1992) Chap. 7. optimal intensity of the incentives, on the other hand, depends on measurement error, the responsiveness to incentives, and the degree of risk aversion. Increased measurement error and risk aversion decrease the intensity of the incentives. If there is much measurement error, the agent's actions affect the output relatively little and, hence, strengthening incentives will not have much effect on the choice of effort. The more risk averse the agent is, the more insurance he wants against income fluctuations. This can be achieved by decreasing the dependence of income on output. On the other hand, the better the agent responds to incentives the higher the intensity should be. This will likely be the case when the agent has considerable discretion over the actions he can take.
When the agent has multiple tasks, or a task has many dimensions, another problem arises. Holmström and Milgrom (1991) show that incentives direct the allocation of effort between tasks, in addition to allocating risk and inducing effort. If only some of these tasks can be measured, then the PRP component should be low on all tasks. Strong incentives on some task would lead to distortion in effort allocation among tasks. If some task cannot be contracted on, or is very difficult to measure, rewarding other tasks leads to a concentration of effort on the rewarded task and no effort being put into the other task. In this case, it may be best to provide no incentives for any task, if the level of voluntary co-operation is high enough, so that some effort is exerted anyway (as Holmström and Milgrom assume). To give a trivial example, if pay is tied only to quantity and quality is not measured, it is probable that there will be much low quality output.
Incentive considerations for teams are also relevant here. The problems with team incentives arise from the unobservability of individual effort and output. In this setting, incentive pay can only be tied to the output of the whole team. This in turn creates a free-rider problem.
Consider a situation where individual outputs are unobservable and there are N members in the team. Here the problem is that an individual agent gets only 1/N times the marginal product of his effort, but carries the marginal cost himself. This leads to an under-provision of effort. There are, nevertheless, solutions to this problem. Kandel and Lazear (1992) suggest that the agents have incentives to monitor themselves, which may solve the "1/N problem". The idea is that the employees see other group members' level of effort, and are able to inflict some kind of cost on other members who are shirking. These costs are best thought to be mental. An individual agent has the incentive to carry out monitoring activities, as they induce the other group members to put forth more effort. Kandel and Lazear's model shows that even though the direct incentives to put forth effort decrease as N increases, the effect via monitoring activities may be increasing in N, so that the total effort may increase. To summarize, it is not completely clear that incentives in a group setting will fail.
Social approval, which is a key element in the enforcement of social norms, may affect the incentive schemes, according to Fehr and Falk (2002) . In firms, the relevant norms are those related to the provision of effort. Fehr and Falk feel that a key factor affecting these norms is whether the effort produces positive or negative externalities. Consider, for example, teams where shirking causes a negative externality on other members, or, in other words, the provision of effort produces positive externalities. This means that social disapproval is targeted at shirkers, and that there are incentives to encourage the other members of the team. Fehr and Falk suggest that the principal may generate effort-enhancing norms through incentive schemes that create positive externalities. The implication of this on the empirical work is that team-based incentive schemes, in particular, might be effective.
Motivation and organization psychology
The other branch of literature relevant to this study is organization psychology. The expectancy and goal-setting theories are most relevant, as we are considering how employees are motivated (see e.g. Bartol and Durham 2000) . Motivation is usually defined as willingness to take some action. The expectancy theory of motivation is close to economic reasoning, and it emphasizes the importance of the link between behavior and performance. Expectancy theory predicts that motivation to put forth effort depends on (i) the desirability of the rewards associated with a given level of effort; (ii) the belief that a given performance will produce the rewards; and (iii) the belief that a given level of effort will actually lead to a desired level of performance.
These predictions have implications for PRP schemes. Firstly, this means that the rewards, whatever form they take, must be large enough. Furthermore, it has to be noted that money, that is, PRP payments, are not the only possible rewards. However, they are the only ones we are able to measure. Secondly, it is important that the PRP scheme is designed so that it is known how performance is measured and how the level of performance affects the rewards. Thirdly, the employee must able to accomplish the task, that is, he or she must be able to reach the desired level of performance by choosing his or her level of effort accordingly.
The goal-setting theory suggests that employee motivation is enhanced if the goals are clear, acceptable, and achievable (Bartol and Durham 2000) . Participation in decision-making can ease goal-setting. Erez et al. (1985) provided evidence that the goals are accepted better if one has participated in decision-making. These points suggest that if the PRP scheme has been clearly stated and employees have participated in its design, it should be more effective as a motivator.
Equity concerns are also relevant when discussing rewards and incentives. If a scheme is felt to be unfair, it can probably have even negative effects on motivation and effort. However, we are unable to deal with these issues in this paper because of data limitations. We have no way of measuring the experienced equity of PRP schemes.
Some notes on the Finnish labor market
Here we point out some features of the Finnish labor market system that are relevant in placing this study in context. This section will clarify why PRP is an important issue in Finland.
The first feature is that the Finnish labor market is highly organized. Approximately 80 % of the salaried employees belong to unions (Vartiainen 1998 Wage bargaining takes place mainly at the sectoral or industry level, and there are usually different collective agreements for workers paid on an hourly basis (blue-collar) and for salaried employees (white-collar). The negotiations take place usually every second year, although there are exceptions. (Vartiainen 1998) The collective agreements usually stipulate minimum tariff wages at different job-complexity levels and educational levels in a given industry. The agreement includes a general increase that is also applied to all wages and salaries. The actual wage increase is the sum of the general increase and the wage drift. (Vartiainen 1998) . It is important to note that PRP issues are not usually negotiated in the collective bargaining, but the employer is usually able to unilaterally decide on these schemes. These schemes are very important from the employers' point of view, as it is the only part of the remuneration that they can, in principle, choose unilaterally. The employers would like to have more local level bargaining, so that wages could be better adjusted to productivity at the plant level. Currently, PRP arrangements are a way of introducing some flexibility.
Overtime pay is another aspect that is important for our study. According to the law, top management is not entitled to overtime pay, unlike all the other employees. Top management here means the CEO and employees reporting directly to the CEO. Nevertheless, in practice most of the employees in our data do not receive overtime pay, or do not receive the full amount to which they are entitled. This has some implications for our study.
Data
The data are a survey from 1999. They have been compiled from the annual wage surveys of three employees' unions. These are The Union of Professional Engineers in Finland (IL), The
Finnish Association of Graduate Engineers (TEK), and The Finnish Association of Graduates in
Economics and Business Administration (SEFE). Therefore, the population under study is mainly highly educated and members of AKAVA. The number of observations is 19,336, of which 7,559 belong to IL, 7,509 to TEK, and 4,468 to SEFE. In 1999 these unions used an identical questionnaire on PRP. In this study, we use only the employees who are in PRP schemes, since the answers to the questions relating to the schemes are naturally only available for them.
The number of employees in PRP schemes is 9,107 of which 3,529 belong to IL, 3,671 to TEK, and 1,907 to SEFE.
The dependent variable
The surveys have information on the employees' perceptions on the effects of the PRP scheme, which makes it possible to analyze the factors that make PRP schemes effective. The dependent variable in the analysis is constructed from the question "do you feel PRP motivating?" where the answer possibilities are yes/no/can not say. "Yes" is coded as 1, and "no" and "cannot say" as 0. This variable tells whether the individual feels that PRP is motivating.
There is naturally the problem that this is a subjective assessment. To assess the quality of the dependent variable, the following checks were carried out. Firstly, it was tested whether the ones who feel that PRP schemes are motivating, have longer working hours. Secondly, a self reported measure of perceived workload was compared between the ones who feel that PRP schemes are motivating and the ones that do not. The checks point to a common pattern: The ones who feel that PRP schemes are motivating work longer hours, and do not feel that they have to work too much. These results increase our confidence in our measure of the motivational effect of PRP schemes.
The independent variables
The data have detailed information on the PRP schemes, including the following features: organizational levels of performance measurement; the performance measures; who has set the rules for the scheme; whether the scheme has been described in writing; how much the employees feel they can influence the PRP payments; do they feel that they know the performance measures; the timing of the payments, and the income share of the payments. These variables describe the PRP scheme in a very detailed way. The questionnaire also includes a detailed set of background variables. Table 1 gives the summary statistics concerning the PRP schemes. In the sample, the income of 47% of the employees depends on performance. This is a high figure, but it is in line with the figures from broader surveys. The average share of the PRP is 8% of the total monthly wage.
Description of the PRP schemes
This is important, since the magnitude of the PRP is often considered critical for its effectiveness as a motivator (see e.g. Harris, 2001 and Marsden and Richardson, 1994) . There is substantial dispersion in the PRP share of the total wage. In the first quartile, the mean is less that 0.5% and in the fourth quartile it is 21%. The frequency of PRP payments is clearly divided between two categories: PRP is paid either yearly or monthly, but once a year payments dominate. Half of the employees in PRP schemes report that they are motivated by these schemes. This is quite a large share but, nevertheless, there is room for improvement if the aim of the schemes is motivation. On the other hand, the aim could be labor cost flexibility in economic downturns and not just motivation.
The organizational level of performance measurement is an important feature of the PRP scheme. The department level and corporate level are used in nearly 60% of the cases. Team level is used in 27% of the PRP schemes. On average, there are approximately two levels of measurement used. The measures include some financial factor in 85% and productivity evaluation in 40% of the PRP schemes. Customer satisfaction and development goals are also important. Most of the schemes apply two distinct measures, the average being 2.1. The knowledge of the performance measures used is an important factor in increasing the motivation of the employees according to the goal-setting theory. It is seen that the measures are usually quite well known since about 75% say that they know the measures very well or rather well. The ability to influence the level of the PRP payments is an important motivating factor, according to expectancy and economic theories. Nevertheless, most of the employees feel that they cannot affect the outcome very much. This may suggest that PRP is used not only as a motivational instrument, but also as a way of increasing nominal wage flexibility.
According to the goal-setting theory, co-operation increases motivation through better internalization of the goals. In spite of this, in almost half of the cases the employer decides unilaterally about the scheme, the employees are involved as a group in about 30% of the cases, and it is agreed on a personal level in 14% of the cases.
The goal setting theory suggests that clear goals motivate. Table 1 describes how often the scheme has been agreed on in writing. We consider this clear goal setting. As can be seen, in most cases the scheme has been defined in writing.
Finally, to gain some insight into the motivational effects and support for PRP, we cross tabulate the perceived motivation and support. The results are in Table 2 . It shows that those who feel that PRP motivates also support it in 95% of the cases. However, it is striking that around 68% of the respondents, who are not motivated by PRP, support it. One can therefore state that in most of the cases it does not bother the employees. This is in contrast with the results of Marsden and Richardson (1994) who find that in their sample 36% of the respondents felt that the idea of PRP is fundamentally unfair. On the other hand, 57% said that it was good in principle and 49% supported it, even when all its faults had been taken into account. Of course, it should be remembered that their sample was from the British public sector, and we are dealing mostly with Finnish private sector employees. 
Empirical analysis
We use probit models in the analysis. We begin this section by presenting the hypotheses, based on the earlier theoretical considerations. When using models of economics to derive the hypotheses, we use "effort" and "motivation" interchangeably. If motivation is defined as "willingness to undertake certain kinds of action 4 ", then the "effort" in the models of economics corresponds to this quite well.
H1:
The effect on effort is higher when the organizational level of performance measurement is close to the employee, and the performance measures are such that the employee can control them.
The organizational level of performance measurement, ranging here from the individual level to the corporate level, is an important aspect of a PRP scheme. The higher the level of performance measurement, the more imprecise the measurement is likely to be. In this case, it is optimal to decrease the dependence of the wage on output and, thus, the effect on effort also decreases. to be clearer when they are written down, so that one may come back to them later. The third factor, knowing the performance measures, is important for controllability. If the features of the scheme are unclear, the decisions on the level of effort and on the allocation of effort between tasks should lead to low effort in all the tasks, besides the ones that provide private benefits to the employee.
H2:
The clearer the relationship between the effort and rewards, the higher the effect on effort.
More frequent payments make the relationship between effort provision and outcomes clearer and, thus, according to the expectancy theory we should expect it to have positive effects on motivation.
H3:
The higher the share of the PRP of wage income, the higher the influence on effort.
This follows directly from the basic incentive models of the economic theory: the effort provision is linked directly to the strength of incentives. Additionally, there is empirical evidence that shows that payments that are too small may not have a noticeable effect on the effort choice, see Harris (2001) and Marsden et al. (2001) .
H4:
The more participation in the design of the scheme, the more motivating the system.
The goal setting theory suggests that the employees are more motivated when participating in decisions concerning the PRP system. Mitchell et al. (2000) suggest that participation in goal setting may have positive effects on performance, especially on complex tasks. Task complexity is high for the highly educated and, thus, we may expect positive effects.
Results
The results from probit regression are given in Table 3 . There are regressions including all employees, management only, and the R&D-employees only. Management is defined as top management and management. 5 Table 3 reports marginal effects and z-values.
The first hypothesis (H1), asserting that the organizational level of performance measurement should be close to the employee, and the performance measures such that the employee can control them, is supported. The results support this in five ways. Firstly, personal level of measurement has a positive and significant effect on motivation. This is what we would expect, because the employee can control the outcome best when measured from a personal level, ceteris paribus. Furthermore, there seems to be a tendency that the higher the level of measurement, the more negative is the marginal effect on effort, although this effect is smaller in the second column, where the ability to influence PRP payments is included in the model.
Personal level measurement is particularly effective in R&D work. Such work is complex and it may be that it is difficult to create objective measures that would not lead to unwanted behavior. This may explain why personal assessment is considered motivating. In the management sample, the organizational level of measurement does not seem to affect the motivational effect.
Secondly, it seems that development goals increase effort. This is probably because these variables are measured from a level that is close to the employee, and are factors that he or she can control better.
Thirdly, the perceived ability to influence the level of PRP payments is a significant and strong predictor. If the ability to influence is not very high or high, motivation and effort are decreased, and the marginal effect is two times higher in the very low category when compared to the low category.
5
Top management includes general director, CEO, deputy managing director, and equivalent; management includes, for example, functional managers and line managers. in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Reference groups are frequency of payments monthly; employer and employee decide jointly or decided on a personal level or cannot say; full time employment; engineering education; manufacturing. The dependent variable is constructed from the question "do you feel PRP motivating?" where the answer possibilities are yes/no/can not say. "Yes" is coded as 1 and "no" and "cannot say" as 0. The estimation includes also a constant, regional dummies and firm size dummies that are not reported.
Fourthly, knowing the measures very well appears to be quite important. There is a considerable reduction in the effect on effort, if they are not very well known. This is expected, because if the employee is unaware of how the PRP payments are formed, the whole system must seem pretty random. This imposes considerable risk on the employee.
Finally, whether or not the PRP system is defined in writing, does not seem to be important. It may be that the effect is already captured by the previous factor, that is, knowing the measures.
The second hypothesis (H2), that a clear relationship between effort provision and rewards increases motivation, is also supported. One measure for this is the frequency of payments. It seems that monthly payments are the best for inducing effort. On the other hand, the frequency of payments must correspond to the natural pace of gaining knowledge about the performance of the employee, and this may not always be possible on a monthly basis. It seems that irregular payments, 7-11 times a year, decrease the perceived motivational effect. Many of those with irregular PRP schemes are presumably doing project work. These employees are already uncertain about the continuity of the job assignment, and further uncertainty in income streams is unwelcome. In addition, it is seen that in the management and R&D samples the frequency of payments seems to have no effect on the impact of the scheme, except that in the R&D sample infrequent payments are seen as de-motivating.
The third hypothesis (H3), the higher the share of the PRP the higher the effort, is supported. Table 3 shows that the higher share of PRP payments is an important predictor, supporting the results of Harris (2001) , Marsden et al. (2001) and Marsden (2004) . When compared to being in the first quartile of PRP payments, being in the second does not increase the perceived motivational effect. However, in the third and fourth quartile the effect is positive and the marginal effect is larger in the fourth quartile. In other words, PRP payments must exceed the median 5% of annual salaries to be effective. Marsden et al. (2001) also found that above average PRP increases the probability of positive incentive effects. This relationship holds for the first three columns, but in the R&D sample the level of payments seems unimportant.
Hypothesis (H4) of the importance of co-operation is supported. Employee participation in the decision-making about the PRP scheme seems to increase effort. The PRP schemes are found to be more motivating when employees and employer decide jointly about the scheme, than when the employer decides unilaterally. This is most apparent in R&D work. A possible explanation is that in R&D work the employees may have a better idea of the proper performance measures, as the work is complex.
Turning to the variables concerning the type of work, we see that the amount of overtime affects the motivational effect of PRP. It is typical that white-collar workers are not compensated for overtime, but, at the same time, the average length of the workweek has increased over the years. Working overtime decreases the probability that PRP schemes are considered motivating. Working overtime can be interpreted as putting forth more effort. One interpretation of our results is that the effort produces insufficient rewards. On the other hand, this may reflect the fact that many who work overtime are not compensated for it, even though they would be entitled to overtime pay, and this may affect their opinion about the motivating effect of PRP.
It is interesting to note that fixed term employees and those with business school education feel that PRP schemes are more motivating, than those in full-time employment and engineers, respectively. There also seems to be differences by industry. When compared to manufacturing, employees in all the other industries seem to find PRP schemes more motivating, except in finance where there is no difference, and in services where the schemes are not experienced in a positive manner.
Labor market experience has a negative coefficient, meaning that more experienced employees do not find the PRP schemes to be motivating. This result is in line with Marsden (2004) .
However, in the management sample this is not the case. Experienced employees may dislike PRP schemes if they have been introduced at the expense of seniority wages.
Conclusion
Performance-related pay schemes are mainly adopted to motivate employees. Nevertheless, research on the effect of the design of PRP schemes on its effectiveness as a motivator is scarce. Using Finnish data on highly educated employees, we are able to offer empirical results on this topic.
Our study has shown that the features of a PRP scheme do matter for its effects on motivation.
The results show that the organizational level of performance measurement matters for the success of a PRP scheme. The closer to the employee it is, the better are the results. Personal and team level measurement is better than company level. Generally, factors that make it easier for the employees to affect the level of PRP payments are important. For example, it is important to know the performance measures. Also, the level of payments should be high enough, and they should be paid frequently enough. The practitioners often use a rule of thumb that the PRP must be at least 5% of the total salary, which is in accordance with our results. We find that the level of PRP payments should exceed the median to have positive effects, which is in line with previous studies. The results show that monthly payments are viewed as the most motivating. Employee involvement in the planning of the scheme is also important. If the employer decides unilaterally on the scheme it is less likely to be considered motivating. These results, where analogous, are similar to the findings of previous research, even though previous studies used mainly public sector data.
An important topic of future research is to study how the motivational effects translate into firm level outcomes. Specifically, one would like to study how the motivational effects are related to profitability.
Endogeneity of PRP share
One might feel that there is a possibility that the PRP share is endogenous in the equation we estimate. The additional instrument used was the position in the organization, that is, whether one is a manager, expert, and so on. We are confident that this is exogenous in the equation explaining the PRP share, and there are no theoretical reasons to include it in the motivation equation, nor is it significant if we do so. We used the Rivers & Vuong (1988) procedure, that is, we first estimated the PRP share equation and plugged in the residuals to the probit model explaining the motivational effect of PRP (see e.g. Wooldridge 2002, 473-474) . The coefficient on the residuals was not significant. However, the F test on the exclusion restrictions shows that the instruments are not very strong. (Results not reported, available upon request) 
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